Total serum cholesterol was measured in 1320 normal Saudi children aged 0-14 years. The result was 3·88 (0'83)mmoIlL [mean (SD)] and there was no statistical difference between girls and boys. Results were lowest in the 0-4 year age group and highest in the 5-9 year age group. Percentile values were established for three age groups and compared with those published for American children; no statistical differences were observed. Unlike other developing countries Saudi children do not have lower serum cholesterol than their western counterparts. We believe that these findings reflect changing dietary habits and increasing affluence in Saudi Arabia.
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Evidence is accumulating that atherosclerosis begins in childhood':" and that hypercholesterolaemia plays a major role in its evolution.t-" It has also been shown that plasma cholesterol concentrations measured during childhood usually track into adult life. 9 -14 Thus, the early detection, and treatment, of hypercholesterolaemia can markedly reduce the incidence of atherosclerosis in later life. S , IS-18 Furthermore, identifying hypercholesterolaemic children may uncover previously unrecognized hypercholesterolaemia in their parents;'?
A review of the worldwide studies, from 1980 to 1990, on blood lipids in children revealed a large variance in the so-called 'normal' values, with mean levels of total cholesterol ranging from 3·84 to 5'54mmo1lL (148-214mg/dL).20 Therefore, age-, sex-, and race-specific reference data for a population are needed. 20 ,21 To the best of our knowledge, no reference values have yet been established for Saudi children. The aim of this study is to establish reference values for total serum cholesterol for Saudi children, and to compare our data with those established for American children as compiled in The Lipid Research Clinic Data Book. 22 Correspondence: Dr Z S Rafii.
PATIENTS AND METHODS
To avoid the possibility of seasonal variations in total serum cholesterol level," laboratory data was retrieved for all cholesterol determinations performed over a 12-month period from January through December 1992 for children between 0-14 years of age attending various specialty and subspecialty clinics at our Hospital for consultation only. Blood samples were essentially collected at random in a non-fasting state since total serum cholesterol level is not affected by meals. 24 ,2s The charts of all patients with total serum cholesterol concentration above the 'target' ceiling value, set by our laboratory at 4·7 mmollL, were reviewed. Patients who had any condition known to affect cholesterol values were excluded from the study. Non-Saudi patients, regardless of their diagnosis, were also excluded. Serum or heparinized plasma cholesterol was measured on a Hitachi 717 automated chemistry analyser using cholesterol oxidase reagent supplied by the manufacturer (Boehringer Mannheim Diagnostics, Indianapolis, Ind, USA). Precision and accuracy of results were controlled by daily instrument calibration and the use of quality control reference sera.
Patients were grouped, for comparative reasons, according to sex and age with the following distribution: 0-4 years, 5-9 years, and 10-14 years. Statistical analysis was performed using a statistical computer program, STATGRAPHICS version 5· 0 (Statistical Graphics Corporation, Rockville, Md, USA). The normality assumptions were checked and two-sample t test was used to compare means for boys and girls.
RESULTS
A total of 1485 total serum cholesterol determinations were obtained. One hundred and sixty-five patients were excluded leaving a total of 1320 patients (691 boys and 629 girls) suitable for analysis. The mean total serum cholesterol concentration was 3· 88 (0' 83) rnmollL (range 1. 85 mmollL to 6· 24 rnmoIlL). The mean (SD) for boys and girls in various age groups is shown in Table 1 . Though levels for girls were slightly higher, there was no statistical difference of the mean cholesterol level between boys and girls in all age groups. Total serum cholesterol values were lowest in the 0-4 year age group and highest in the 5-9 year age group for both sexes.
Percentile values for males (Table 2) and females (Table 3) in various age groups were established. Also, reference values for Saudi children, of both sexes together, in various age groups were determined (Table 4) .
A comparison was then made between our determined reference values and those established for American children 22 and revealed comparable results with no statistical difference for various percentilesin all age groups for both sexes (Table 5 ).
DISCUSSION
We have established normal reference values of total serum cholesterol for Saudi children. Though blood samples were collected from patients of a single institution, we believe that our results are fairly well representative for Saudi Arabia at large since King Faisal Specialist Hospital is the referral centre for all of Saudi Arabia. Inam et al. 26 have previously calculated mean and standard deviation, but no percentile values, of total serum cholesterol for the Saudi population at large. Their subjects, like ours, were Values expressed in mmol/L. from a single institution but were mainly adults with a relatively few children. However, they collected their data over 3-month period (October through December) rather than 12-month period to take into account seasonal variations in total serum cholesterol levels. Our values are very close to the American 'normal' values. This is quite different than values reported from other developing countries which are lower. 20 ,27 We believe that this is due both to the changing dietary habits of the Saudi children who are becoming more westernized, and also the the increasing affluence of the Saudi population which is correlated with increased total cholesterol values.P Girls, in all age groups, had slightly higher values than boys, a finding also similar to American children. 22, 29 In both sexes the 75th percentile (around 4· 5 mmol/L) was less than the target ceiling of 4· 7 mmol/L as set by our hospital laboratory. However, the latter value was close to the mean (SD). Based on our results, we recommend a total serum cholesterol level of 4· 5 mmol/L as a target ceiling for Saudi children. This is similar to the recommended target ceiling or Australian children by Boulton et al. 3o Most laboratories use the reference values recommended by the manufacturer or the values published in the literature for other population. This approach is often inappropriate since the 'reference values' for several parameters are influenced by age, sex, genetic and socioeconomic factors, nutritional habits, and physiological and environmental factors."
The National Cholesterol Education Program considers a total cholesterol level < 4 . 4 mmol/L (170 mg/dL) as optimal. 32 Children between 4·4 and 5 ·17 mmol/L (170-199 mg/DL) should be counselled. According to these criteria, more than 250/0 of Saudi children have higher than optimal values and need dietary advice or intervention.
